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Introduction

HIV infection in sub-Saharan Africa and South Africa
The human immunodeficiency virus and/or acquired immunodeficiency syndrome (HIV/AIDS) epidemic continues to be a problem several decades after it was first discovered. According to the World Health Organisation (WHO) update on the global AIDS epidemic, '34 million people were living with HIV at the end of 2010'. 1 HIV infection is spreading at a fast pace, with over 2.7 million infections each year, and sub-Saharan Africa bearing most of these: 'In 2010, about 68% of people living with HIV in the world were residing in sub-Saharan Africa'. 1 In July 2008 the Joint United Nations Program on AIDS-WHO estimated that the number of people living with HIV infection in South Africa aged between 15 and 49 years was 5.3 million, 2 with the Western Cape province prevalence ranging from 1% to 4.9%. 9 
Antiretroviral therapy
There are several ways in which HIV infection can be prevented and treated. For treatment, the WHO recommends antiretroviral therapy (ART). ART is the use of a combination of antiretroviral (ARV) medicines taken orally to suppress HIV infection by controlling replication of the virus within the infected individual's body. 1 HIV makes the host's immune system weak, and hence the person is unable to fight infections. The use of ARV medicines therefore strengthens the immune system and helps it to regain the power to fight off infections. In South Africa the use of ARVs began in 2003, 3 and the WHO 'recommends that adults infected with HIV initiate ART at CD4 + cell counts of ≤ 350 cells/µL'. 3 First-line ART comprises a backbone of two nucleoside and/ or nucleotide reverse transcriptase inhibitors (NRTIs, such as zidovudine, abacavir or tenofovir; plus lamivudine or emtricitabine); and a non-nucleoside reverse transcriptase inhibitor (NNRTIs, either nevirapine or efavirenz). 4 For second-line treatment the WHO Rapid ADVICE Guidelines recommend the use of two NRTIs (tenofovir plus lamivudine/emtricitabine, or zidovudine plus lamivudine) as the backbone together with a ritonavir-boosted protease inhibitor such as lopinavir or atazanavir. 5 Amongst the various prevention measures for HIV, ART is recommended particularly in emergency situations. ART is mainly used by medical personnel after exposure to HIV-infected tissues and fluids. Recently the use of ART to prevent infection post non-occupational exposure to HIV has increased, with most countries developing guidelines for this. Clinical trials that prove the effectiveness of using ART to prevent HIV infection have not been carried out due to ethical reasons.
Post-exposure prophylaxis
First-aid is given post-occupational exposure to HIV-infected tissues or fluids, followed by emergency ART. The reason for giving first-aid before putting the individual on emergency ART is to lessen the time of contact with the infected bodily fluids and tissues, hence reducing the risk of infection. In situations where the skin is cut, the site is washed with soap and water and the wound is encouraged to bleed freely under running water for several minutes or until bleeding ceases, with no use of strong agents like alcohol. If there is no water, the area is cleaned with available gel or solution for cleaning hands. If, however, there is a splash with body fluids or blood and the skin is intact, the same procedure mentioned above is followed and use of a mild disinfectant like 2% -4% chlorhexidine gluconate on the site is encouraged. 6 The use of ART for occupational post-exposure prophylaxis (PEP) and its expansion for use in non-occupational exposures has caused a lot of uncertainty for providers of health care and policy makers. 5 Non-occupational exposure to HIV happens where an individual is exposed to the virus in ways other than whilst executing their professional duties. This could be the case where there is substantial risk of acquiring HIV infection when body openings such as the eye, vagina, mouth, rectum and/or other mucous membranes or nonintact skin are contaminated with any infected body fluids when the contaminating source is HIV positive.
Key issues amongst provision of non-occupational PEP are 'the appropriate indications for HIV-PEP, ART choices, and management strategies to accompany the use of PEP for HIV'. 5 As there is expansion in the use of ART, policy decisions and plans for delivering services even to settings that have poor resources are required in implementing ART programmes.
Depending on the severity of exposure, the exposed individual may take a combination of two drugs (zidovudine or tenofovir disoproxyl fumarate, and lamivudine) if the risk of exposure is low; or three drugs (zidovudine or tenofovir disoproxylfumarate, lamivudine and lopinavir/ritonavir) for high-risk exposure. 7 High-risk exposure to HIV is when a HIV-negative person comes into contact with the blood of somebody who is infected, tissues and body fluids where there is intramuscular injury, injury is caused by a device entering a blood vessel, injury with a hollow-bore needle, as well as when the mucous membranes of an uninfected person come into contact with the above-mentioned products from an infected person. The risk is also considered high if the infected person's viral load is high. Low-risk exposure to HIV, on the other hand, is when the skin of the HIV-negative person is not broken when it comes into contact with the infected person's tissues, blood and body fluids.
Literature review
This section discusses the literature on non-occupational PEP, including guidelines, knowledge, and its use. Nonoccupational PEP for HIV infection is defined as 'a course of antiretroviral drug treatment taken for the prevention of HIV infection after a potential non-occupational exposure to the virus for example after unprotected sexual contact or sharing injecting drug equipment with an HIV positive person.' 8 An extensive search was performed on Medline, Scopus, the WHO website and Google Scholar using the search string (awareness or knowledge or attitudes or beliefs) and (non-occupational HIV) and (post-exposure prophylaxis). The initial search provided about 950 articles, and 22 were used for the study. Each article was examined by reading its abstract, opening paragraph and conclusion and a general browse of the whole article to see the relevance of the material to this study. A working bibliography was hence generated. Then each of the articles was thoroughly investigated in terms of the depth and breadth of coverage of the topic to ascertain whether they were pertinent to this research. After deciding on the sources that were relevant, the quality of each article was assessed to see if the arguments presented were clearly stated, well researched and reasonable. Sources were also chosen on the basis of how old the information was and whether up to date and accurate in the field on non-occupational PEP. The search was not restricted by date, study design or language. However, only articles published in English were used. The following key words were used: human immunodeficiency virus, non-occupational PEP, knowledge, awareness, attitudes, beliefs, practices.
Guidelines on use of non-occupational postexposure prophylaxis
Guidelines on provision of occupational and nonoccupational PEP were developed by the International Labour Organisation and WHO in 2005 and became available in 2006. 5 These guidelines address healthcare workers' needs and non-healthcare workers who are exposed to blood and/ or body fluids infected with HIV.
The guidelines on use of non-occupational PEP differ from one country to another. The National Australian PEP guidelines recommend that the exposed person be initiated on a four-week course of treatment, 8 and an HIV test must be done before initiation (within 72 hours of exposure). The HIV test must be repeated at '4 weeks, 3 months and 6 months after commencement of non-occupational PEP.' 8 This is in line with the WHO recommendations, which state that the exposed individual must be initiated on a 28-day course of ART within 72 hours of exposure, with follow-up care. 1 South Africa also has guidelines recommending the use of PEP after sexual exposure to HIV which are similar to the WHO and Australian PEP guidelines. 9 However, there are few published studies that monitor follow-up of patients to completion of PEP. The first pioneering PEP provision initiatives in South Africa began around 1998, before the national PEP policy or guidelines were adopted. 10 However, without a transparent national directive with regard to PEP, these initiatives were not implemented successfully.
In 1999 the South African Medical Association released a statement which 'supported PEP provision for rape survivors, and subsequently publicised guidelines on support to rape survivors in liaison with the Minister of Health, local and international non-governmental organisations as well as the pharmaceutical industry.' 10 The South African Cabinet finally announced that it supported the provision of PEP for people that have been raped who attend South African healthcare facilities in 2002. 10 The PEP followed protocols established by other developing countries, which comprised a two-drug regimen of zidovudine and lamivudine. 10 In countries where there has been implementation and use of official recommendations for non-occupational PEP, there has been a change in practitioners' attitudes towards nonoccupational PEP as well as an increase in the number of prescriptions.
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Knowledge of post-exposure prophylaxis
Knowledge of PEP in the general population is quite scant. The topic has not been studied to a great extent, and the few studies that have been done highlight the magnitude of this lack of awareness. In a study of 2932 French people living with HIV infection with a median age of 40 years, a number of factors were found to be associated with no knowledge of PEP. 12 These were a CD4 cell count of below 200, low educational level, older age, and unemployment. 12 Of the 2932 participants recruited, 2280 were sexually active. Amongst sexually active participants, 16% were immigrants, 26% were females, and 41% were homosexual men. Homosexual men were more aware of PEP compared to the rest of the participants: 'Awareness was significantly higher in sexually active people (69.7% versus 52.6% in non-sexually active respondents; p = 0.001).' 12 Individuals who had used injectable drugs in the previous 12 months accounted for 2.1% of the whole sample; in this group PEP awareness was not significantly different in both sexually active and inactive intravenous drug users (66.7% versus 60.9%; p = 0.645). 12 A study that sought to understand factors associated with knowledge of non-occupational PEP and pre-exposure prophylaxis (PrEP) in high-risk men who have sex with other men in New York City, found that these men had a low level of knowledge:
Ethnicity, previous HIV testing, gay self-identification, higher educational level, having a primary provider aware of sexual orientation, reported interaction with healthcare system, and use of internet to meet sex partners were each significantly associated with awareness of PEP or PrEP. 13 In the United Kingdom there has been a demonstrated increase in knowledge and awareness of non-occupational PEP. A study on nurses working in sexual health clinics showed that 72% (from a sample of 402) had experience of its use in their clinic, and 21% indicated existence of a specific HIV non-occupational PEP policy in their clinic.
14 Another study in the United Kingdom that assessed clinical practice and opinions on non-occupational PEP found that the number of prescriptions increased between 1997 and 1999. The study attributed this increase to a mix of factors, such as increasing public and physician awareness, increased risky sexual behaviour, as well as improved access to PEP. 15 The findings of a study done in Western Australia showed that level of awareness increased after a multimodal communication strategy on PEP, and the need for ongoing activities to raise awareness on non-occupational PEP was identified. 8 
Use of non-occupational post-exposure prophylaxis
A few studies have been done on non-occupational PEP, and the use of medication to prevent HIV transmission in non-occupational exposure is still relatively new in South Africa. A study based on a review of literature on sexual violence and the use of PEP following occupational and nonoccupational exposures was conducted in South Africa. 10 The study incorporated perspectives from in-depth interviews of people who had been raped, activists in HIV and gender, non-governmental domestic violence organisations, rape crisis centres, physicians, lawyers, researchers, and HIV and/or AIDS advisors in the Department of Health. 10 The study found that:
… the public health and social justice rationale for implementing PEP was equal and actually exceeded industrialised countries. However, issues of delays in accessing PEP caused by the public justice system and lack of training for service providers were found to be significant obstacles to effective implementation. 10 The increase in uptake of non-occupational PEP in many countries can be attributed to survivors of sexual assault being referred to specialised local clinics until the PEP treatment course is complete, and these people being followed up after initiation. 16 However, there still are challenges in ensuring effective uptake, particularly in low-and middle-income countries, where there usually is no formal way to track patients within and between such clinics, along with lack of an approach to ensure that patients complete their treatment. 16 A study in a rural hospital in South Africa showed that 'sexual assault survivors were three times more likely to complete the entire PEP course when they received care from specially trained nurses.' 17 Although some countries have guidelines and recommendations in place, there still are conflicting attitudes and practices amongst physicians. 18 A factor that could be affecting the prescribing and uptake of non-occupational PEP is that some medical practitioners 'do not view rape as a serious medical condition' 16 A cross-sectional study on nurses and doctors in South Africa showed that 'a third of these practitioners did not view rape as a serious medical condition, and less than a third of them had been trained on caring for rape victims'. 16 Furthermore, around 60% of the practitioners reported that the facilities in which they worked had no protocol for rape care, and about half of the practitioners had referred rape survivors for counselling. 16 
Justification of the study
Studies on awareness of PEP are scant, but have been done in the United Kingdom, Mumbai in India and Nigeria, mainly focusing on assessing occupational exposure. These studies found that awareness was low amongst surgical residents and doctors (around 40%), 19, 20 and higher in nurses (around 72%).
14 Studies on social exposure have been done in New York City on high-risk men who have sex with men, 13 and in California on homosexual and bisexual men. 21 Generally, there is a lack of literature on PEP and its use, particularly in low-and middle-income countries.
In South Africa non-occupational PEP has mainly been used in cases of sexual violence. There is little published literature documenting its use and the knowledge that both patients and health practitioners have with regard to non-occupational PEP. This is particularly worrying, since the studies have shown that rape is not viewed as a medical condition requiring critical care by most medical professionals, and that many of them lack training on how to give proper medical and supportive treatment to rape survivors. 16 Also, information gathered from Tygerberg Hospital casualty department in the Western Cape showed that few people are initiated on non-occupational PEP, and a larger number is initiated on occupational PEP. Apparently there is no functional system that ensures that the people initiated on PEP are referred to specialised clinics for supportive care that will ensure that they complete their course of treatment. Hence little is known about treatment completion and follow-up. As the country continues to contain the HIV and/or AIDS epidemic, this issue is of concern because it could help to reduce new infections.
This exploratory study was performed to provide baseline information to fill the gap on knowledge and attitudes towards NO-PEP. This study aimed to evaluate knowledge and attitudes towards the availability of, access to and use of NO-PEP at Tygerberg medical campus in South Africa amongst aspiring medical professionals. The secondary objectives were to describe barriers to the access and use of NO-PEP, and to evaluate the association between specific knowledge items and self-reported knowledge of NO-PEP.
Medical students were chosen as the target population for this study because they are future health workers and are at risk of both occupational and non-occupational HIV infection. Ensuring that they are equipped with the necessary information on what NO-PEP is and how to access it in cases of exposure is critical in sustaining human resources in the health sector. The university is a relatively closed community. However, information gathered from the students could provide insight into the knowledge and attitudes on NO-PEP from a wide range of individuals with varying backgrounds, cultures and ethnicities, although participants were limited to only first-and second-year medical students.
Research methods and design
An exploratory cross-sectional descriptive study was performed in August 2013 at the medical campus of Stellenbosch University in Cape Town, South Africa, after obtaining ethics approval from the Stellenbosch University Health Research Ethics Committee (reference S13/06/119). The medical campus is situated at Tygerberg Hospital, a teaching hospital for Stellenbosch University Faculty of Medicine and Health Sciences. 22 Tygerberg Hospital is a tertiary Government-owned facility located in Parow, about 20 km from Cape Town city centre; 'It is the largest hospital in the Western Cape and the second largest hospital in South Africa.' 22 According to Stellenbosch University Faculty of Medicine and Health Sciences: 'The Faculty of Medicine has approximately 3000 full-time undergraduate and postgraduate students, and each year produces an average of 160 doctors, 60 specialists and 180 graduates and diplomates in supplementary health sciences.' 23 Tygerberg campus provides accommodation for about 687 undergraduate students. In 2013 the Faculty had 1522 medical undergraduates (254 in year 1; 298 in year 2; 257 in year 3; 235 in year 4; 174 in year 5; 191 in year 6; 56 in the first-year extended degree programme; and 57 in the second-year extended degree programme).
Participants were included if they were medical undergraduates of Stellenbosch University registered in 2013, attended the lecture in which the questionnaire was administered, and if they agreed to participate in the study. The questionnaire used for this study was adapted from a questionnaire used in a previous study. 2 The researchers modified some of the questions to meet the objectives of the present study. The questionnaire was piloted in a group of Master's in Clinical Epidemiology students before finally being approved by Stellenbosch University Health Research Ethics Committee.
The researchers consulted the timetables for the medical students (year 1 to year 6). Conveners for modules were then requested to allow researchers to administer the questionnaires prior to the start of any lecture on the timetable. Questionnaires were administered on the basis of a convenor agreeing to give some time of their lecture for the researchers to administer the questionnaire. A sample of 197 students was obtained, with 47% in year 1, 40% in year 2, 2.1% in year 3, no fourth year students, 1% in year 5, and 6.7% in year 6.
Students were given information on the study and asked to fill in self-administered questionnaires prior to the start of a class lecture scheduled on their timetables. The questionnaires were handed back to the investigator immediately after completion. Only persons who did not attend the class, those refusing participation, and those with mostly incomplete responses to questions were excluded. Data were carefully captured into an Excel spreadsheet by the primary investigator, and analysed using Microsoft Excel and Stata (version 12.1). Range and consistency checks were used to ensure data quality and minimisation of errors.
Knowledge and attitudes of students towards NO-PEP were assessed by means of frequency tables. Barriers to the use of NO-PEP were also assessed using frequency tables. Associations between self-reported knowledge and selected knowledge questions (objective knowledge) on PEP and NO-PEP were explored using Pearson's chi-square tests for normally distributed data and Fisher's exact tests for nonnormally distributed data. Crude odds ratios with 95% confidence intervals were also calculated for the associations between objective and subjective knowledge of PEP and NO-PEP. Persons were excluded from the analysis if either of the questions being evaluated (i.e. subjective or objective knowledge questions) was left blank.
Results
One hundred and ninety seven students participated in the study. Data from the first-and second-year groups (n = 169) were considered representative samples due to low response rates in the other study years (despite efforts to increase participant numbers). Students from third year upwards were busy with clinic rotations and not attending formal lectures at Tygerberg campus. Efforts were made to administer questionnaires to those that had lectures on campus, but these numbers were too low. The researchers tried to administer questionnaires during the students' clinic visits, but it was not possible for students to leave patients unattended to answer the questionnaires. Therefore respondents from third year and above as well as those who submitted questionnaires with the majority of questions incomplete were excluded from the analysis (n = 28).
Just over half of the analysed sample was first-year students (53.8%), whilst 46.2% were in their second-year of study. The mean age of the 169 respondents was 19.7 years (standard deviation 1.9 years) and the range was 17-36 years. There were 40 males and 128 females, with one person not indicating their gender. Students living on campus comprised 53.8% (n = 91) of the sample, and those living off campus 45.6% (n = 77). One person did not indicate where they lived. Forty one per cent of the students were white, 30% Mixed race, 15% African, 11% Indian and 3% did not indicate their race. Table 1 summarises the responses that were given on HIV transmission and prevention knowledge items. Only 27.8% of the students reported that NO-PEP can be used to prevent HIV infection.
Non-occupational post-exposure prophylaxis
Sixty seven per cent of participants reported that they had heard of NO-PEP from lecturers, whilst 1.4% had heard about it from a partner ( Figure 1 ).
In determining students' attitudes towards NO-PEP, it was found that 66% felt that it is important for people to be given NO-PEP, yet a small proportion (27.8%) reported knowledge thereof. Eighty nine per cent of students felt there were benefits in learning about NO-PEP. Table 2 highlights circumstances under which students thought NO-PEP should be given and those under which NO-PEP is beneficial.
In assessing barriers to accessing NO-PEP, although students chose more than one option a large proportion reported that they would access NO-PEP services from a private hospital or doctor, whilst a few did not know where such services could be accessed (Figure 2 ).
Students also identified barriers to the use of and access to PEP (Table 3 ).
There was a high non-response rate for questions relating to knowledge on medication to be taken for NO-PEP and precautions to be taken whilst on the medicines. For those who answered these questions, when comparing objective (assessed via specific knowledge questions) and subjective (self-reported) knowledge about NO-PEP, the associations NO-PEP, non-occupational post-exposure prophylaxis; ART, antiretroviral therapy. 
FIGURE 2:
Where students would go to access PEP services.
shown in Table 4 were observed. Respondents who knew the correct procedure to take when a dose is forgotten were 2.4 times more likely to report knowledge of NO-PEP than those who did not know what to do when a dose is forgotten (p = 0.029). No other associations were statistically significant.
Discussion
This exploratory study was conducted amongst first-and second-year students at Stellenbosch University to determine knowledge and attitudes towards NO-PEP. The results indicate low reported levels of knowledge of NO-PEP in this population. This is possibly because the topic is not given enough attention in schools and communities, but this assumption needs to be explored further. Although NO-PEP knowledge was low, students reported good knowledge on HIV transmission and the modes of preventing transmission. This shows the need to increase awareness through the clinic (via increased educational campaigns) and mass media (especially radio, TV, and newspapers, as people listen to, watch and read these). This lack of knowledge on NO-PEP is in line with the findings of other studies. 12, 13, 18, 19, 20, 21 Most students reported that they would take ART if they thought they had been exposed to HIV infection, showing a positive attitude towards the use of NO-PEP. High numbers reported that it should be used for rape cases and in cases where piercing objects and needles are shared. A high number of students felt that NO-PEP should be given for consensual unprotected sex. This could mean that the students engage in risky sexual behaviour, and warrants further investigation. Investigations also need to be done to explore why most students felt NO-PEP should not be given for people sharing razors.
Two-thirds of the students thought that it is important to use NO-PEP, yet only 28% reported knowledge of NO-PEP. Further studies need to be done to explore why students think NO-PEP is important whilst they do not know what NO-PEP is, and why some students consider NO-PEP to be unimportant. A large number of students felt that it was beneficial to learn about NO-PEP. Preventing HIV infection, seeking early medical help, protecting a partner, and protecting an unborn baby were stated as benefits to learning about NO-PEP. However, substantial numbers did not think it beneficial to learn about NO-PEP. Inappropriately, a large number of students thought that testing for HIV and being on NO-PEP are beneficial to act as proxy diagnosis for a partner.
In identifying barriers to access to NO-PEP, most students knew where it can be accessed. It was noted that most students reported that they would get NO-PEP from private hospitals as opposed to getting it from the campus clinic. This could implicate fear of discrimination from their friends on campus and healthcare workers, as these were specifically mentioned as barriers. Further investigations need to be done to verify this assumption. Students reported discrimination (by friends, colleagues, employers, family and healthcare workers), being neglected by partner and friends, rejection by family and poor accessibility to PEP services as barriers to the access to and use of NO-PEP. These perceived barriers, as anticipated, are probably related to stigmatisation around HIV-related issues. These barriers could be addressed if efforts were made to reduce stigmatisation, and this is beyond the scope of this study. Students felt that discussing the following were not barriers to the use of NO-PEP: condom use, not sharing needles, not doing drugs, and going for HIV testing.
There was a low response rate on questions relating to knowledge of medication used for NO-PEP and precautions to be taken whilst on treatment. This could be due to these students being in their preclinical years and not having been taught on such. The lack of knowledge in this sample of students could, however, mean that knowledge on NO-PEP in the general population is low. Further investigations are needed for clarification. When measuring associations between self-reported and objective knowledge on medication used for PEP, students only knew what needs to be done if a person on NO-PEP forgets a dose. However, some trends were observed indicating that self-reporting may be an appropriate tool to measure knowledge; this should be confirmed in further studies. On precautions to be taken whilst on NO-PEP, the high non-response rate is worrying, as one would expect this group to know. Even amongst those who responded, there were substantial numbers that did not know. This high non-response rate needs to be explored in more detail.
Strengths and limitations
This study is the first of its kind at this campus involving medical undergraduates, and thus provides valuable information. However, the sample comprised mostly firstand second-year students, as the numbers of students from third to final year that participated were not representative of the years and were excluded from analyses. For this reason these findings cannot be generalised to all medical students. There also could have been measurement biases, whereby we over-report on students' knowledge. This is because the questionnaire had answer options displayed below each question which participants had to choose from, i.e. the questions were not open-ended. It is thus unclear whether participants actually had this knowledge on NO-PEP or whether recognition of the options artificially increased the reported knowledge levels. The questionnaire used for the study was developed from one used by another author and modified to meet the objectives of this study, and this could have resulted in unclear questions.
Conclusion and recommendations
This was an exploratory study to obtain some information on knowledge and attitudes towards NO-PEP in this particular population, in order to get some baseline information on this topic and to evaluate simple associations existing in the dataset. Findings from this study show that knowledge of HIV infection prevention and transmission is good amongst this group of students, although there are still concerns on the numbers that lack knowledge. Knowledge on NO-PEP is poor and this shows the need to improve educational programmes in life sciences in schools, in healthcare facilities, in communities and the media to increase awareness.
Findings from this study also show that there is stigmatisation around the use of NO-PEP, as shown by the barriers identified by the students. Increasing awareness through the above-mentioned measures could potentially reduce this stigmatisation and ultimately reduce new HIV infections. Information gathered from this study could provide insight on whether medical students are being equipped with the necessary information pertaining to NO-PEP. Hence this study could potentially influence policy regarding teaching practices on HIV infection treatment and prevention. Further studies should investigate issues as highlighted in the discussion. Investigations should also be done to assess whether the level of knowledge is different between the various years of study.
